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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a reinforcing tool for a 
hollow structure 

capable of efficiently reinforcing the hollow structure 
from the inside. 

SOLUTION: This reinforcing tool 20 for the hollow structure 
1 is arranged in 

the hollow section 6 of the hollow structure 1 to reinforce 
the hollow 

structure 1. The reinforcing tool 20 is provided with a 
reinforcing member 21 

having partition walls 2ia/ 21b extending in the 
longitudinal direction of the 

hollow section 6 to partition the hollow section 6 into a 
plurality of split 

chambers Sc, Sr on the cross section and a foaming base 
. material 30 foamed into 

a foamed body to cut off at least one split chamber Sr 
within a plurality of 

split chambers Sc, Sr. The hollow structure 1 is 
reinforced nearly uniformly 

in the width direction and the vertical direction by a 
plurality of split 



02/26/2002, EAST Version: 1.03.0002 



ma?«ial It' iT ""*'*** b0dy> Sinee the foamin 9 *>— 

£$1. 1 f.SiSii5. Ch "*" P ositloni ^ of the foa»ed 
COPYRIGHT: (C)2001,JPO 



02/26/2002, EAST Version: 1.03.0002 



#132001-191949 
(P2001-19J949A) 

; : (43)aWB ¥ft!3*E7 J317B (2001.7.17) 

(5i)inta T . mim pi ?•*>>•(##) 

B62D 25/04 B62D 25/04 2 3D003 

29/04 29/04 B 



SSEi* ®#m<D&.7 OL (i 8 D 



(21)fflK#^ 


#H2000-1858(P2000-1858) 


(7DWKA 000247166 










¥£l24pi£7B(2000.1.7) 


*»fiy&BWf»«W2TBl9S*6 






(72)#9«f #91 






36ftim BJt*ttfflWf4 -^1150-802 






(74)ftSA 100004344 






#S± HfB » (^3«) 






F^-A(#%) 3D003 AA01 BB01 CA17 CA32 CA38 



(54) [5EWO=&*3 *£«i£4fc 0tt3tRRtfl(l3fcerJfe . 



(57) [®»3 




fc. 

Mtzt5\rX. 
MtZ*5\YX* 

t i>-mm.&mm. &<rmmgmbmcz>w& 

im$m4 ] *gmmi<D't>£&izmmztix*(D't* 
&ttmmmscth*s.mvic>>mimTh'>x. 
mz^£&<7>miTfo£mf. ^s&zmmtztsivx. 

msm 5 ] *&%m&><t>£&izm&ziix*<D# 
smm^^mt^^m^ymMxh^x. 
mz^u^fk^iymzms. wt>g.uzmmizti 

sss?««, *<omm£&^xmLiz#mztLtz-frm 

frfci mtfL*ti&Zb&&WibtZ*2.ttim!>coW& 

(Dtpm$ma<vt§%imzi3^x. 

*§3ssm*«, *cD®jm<DBm^fcmx-hhzb * 

tco^^zmmmizio^ximmmmzttw&itv) 
m&ttz>mffiizjffitzjmb. 
tcom&mti *£mfflt<?> t t>£Miz&&r&zmb „ 

[0001] 



(2) *t§l2 001-1 9 1.949 

2 

[0002] 

2 o (07 ( a) m) tij, sigtf^ks 

fH.^fiO+^StBlttO^V^jaftl 2 3 £3feBLfc 

o (07 (B)#«g) , hh\^mm\2 4*®A,x' 

m&tlZbtzX*) (07 (C) #gg) % SfitrS^W 
10 t|6Lh$*l»^* 5 ff3it:ffi«StiTV^. 
[0003] 

<0©V^*l 2 3 £mr&:fr2rCtt&i&flcl 2 3 £ 

%mm.tzmm>-ti<r>imL< „ 2 0 

hijmr\i^ij^(mmzfiLxwm<mmjm<^: 
0 . ^4 0 + s«attt 1 2 0 vm&&im\\ 

[0004] *%mt: JJEJS^fc£*£3*i*:t>0 
[0005] 

[ij^£»?*-r*fc«>4>#8] JbULfciigii. «n* 

. ^m^mAiw^m&xmm<o»%x^ 
30 mmtimmnx'tmrhizib. m&wm£&it>i>& 
ftmirhwmMzimztih. 

[0 0 06]fg*JS2«^BgtcJ:4fc % 

t&LT^s*k^& c: bx#SLtitm>(ommbffik& 
ttbzti&zikit:*>* #m&mibmiffiib<>mx: 

[0007] m$&3<omvz£*b. mLcrftfflmt 
G&mt. mmfe&mbmiwm*)*.. z<oti 

[0 008] fi^40^HBfci4k. «siatwottw 

m£X^x*£ft&tocQ*^*mm£}3^xim 
vyftwmzitt'). z b£mtzx->x*£&zmm 
iz&^xmcottpmtifflitiib^ ^fflitft^w 

[0009] ttra 5 cvmuzi hb . «ai ScWti«t<o 



3 

[00103 nxmomuzzi t . immit**) 

o mz x ot «f &m&wgmt*<owmizi$ wx 
im<ottwmizit®t>tii. zt>tz, moft®m<oo 

ttWLcwmgRvm&&m(Dmizx*). m&e> 

[00 12] 

imi<om,<oBffl (m-<omi&<mB) &t\ si 
~@3(cs-?vvc\ xmtom-comt&mBiz&z* 

:iT, 01 (A) li^^Sr^ffiJtfefcJRft 
l?rt:#J$£ii-f£l«0* 01 (B) \iZcDW&M<DW® 
mWB. 02 (A) (*B1 (A) OIIA- IlA&8iBiH 
0, 02 (B ) (£02 (A) <Db-B*mffi®X'b$. 

03 (a) lim&smtiimfeLtitkcD® i 

(A) OIIA- IIA*&NiB0. 03 (B) 1*03 (A) 
OB-B*«Bi®0T**. 

[0013] +2ft£fcU:L 01 (A) (Span** 

KIP&£0ttO>fy^w**;P2i:T'>?— 
;P3 fcj&»4>*Sf£3;h.T*i 9 v *0-f >-^~>"C^2 
•>^wx^3fc*nEVV075^S52 f , 3fW 

^ffigfc-f-^sisjifti * start- &nmm2 otmn 
[0014] m&M2 o«; +saBift.i co$5&zm<: 

&0*§Sia5#2 1 *fli.T.»t. ttSfc«#2 1«, 01 

( b ) izBztLZ i a t'S«3i% i omjsfaizm 
xf&-nco&it®*)&2 1 a t-n<DWukmm.2 1 b 

t#te?#fcffl*£;b3*U» £ t lz£ *)JWZti& . £ 
OJ:3fc, 8fWfi21.afc|gtt«jDM21bi;jW8 

tcEgfflou^ai 2 5 1 mmo^mm 26 1 im&z 

[0 015] -tl/C. <eo*§8gW*2 1 ftS+SEJISftl 
izftmati&ZbizX*). 01 (A) fcjSSftS.fcd 
(3. *£fifji% 1 Ortg|Sfcti*§3£g&*}2 1 0^^24 



<3) ^2001-191949 

4 

SftS.fiP^ *£ffi^l<0+^6ttffi8#»21 

[ooi 6] maffit2 ito%nm4mmMim- 
tmmM.izu!mu25* L*m26ztmti 

£. *LT, ^^<0*;l^rp—h2 7kU^aai2 

io caa!»c^t«»^ttstt3 o^-t v 

7V- h 2 7 tt$£fcttg#3 0 #*2«jt% 1 (VfflSm 
[0017] -fcArYTV- Y21 li^OWBtf+^flBt 

m i 6 commmmt iifmt^mttizfmz 

W&Ztixm (02 ( A) . ( B ) $91) . 

2p [ o o 1 8 ] tmmt2 1 oTsss&fcii. &£u$mm 

(Z*(Oimffii2 1 €r-f >~*-— ^*^2<ptt#l*?L2k 
(C@J&f *fc«>Oftjt? U vT-2 9jW&fe3*rCV^. 
«ih^UyT2 9tt, 02 (A) fc^S^Jrdfc. «§ 
KS»f 2 lOSftb^0M2 1 bfc«g$fi^^g^52 9 

*;P2<0]RftJt?L2 k^*T6lfc3S/4JWffl2 9 a 
^OWS2 9 a<D5fe9g9JMH*»^>*f 0)gL«fc3©iSLr 
Mlt?L2.k t »tt«tc«^|>»tt«jhfr2 9 1 i: * 

30 2 1 OflUh? y 7 72 9 OfilSli. 

»2 1 oam»2 4 ^^ffijgft i o+sai6 fciaa^ 

^fc'Sr^aStcmSS^. ^iJ. 02 (A) icli. ft 
Jh^ V y72 9 2rffi^^»2 1 0^;frfofiffflfcJ8jfcL 
7tWS:^Lfc3&f % *m9E»210^>"<5yx^#«t 

[0019] *§3£&#2 1 % 2 7&V«| 

Jh^ U y 7*2 9^iHRWfctai§<^ajJ^fc:J: 0-«c 
I^S^S. 53r*J, HK»W2 1 ««HSfBafctJV^T«» 

ursH (pa) x ^uraei^>- (pp) \ #yx?- 

P>"fl^7f P^-h (PET) % tf\)71-lsy?>]s7f 
U~-b (PBT) N X^f^ (EP) „ ^te^WfUX^ 

us. #y*im. *7?-immifim 
uhtih. z^z, w^^m^znth^{dm<m 



5 

[0020] &fctt£#3 Ott. miX$fe&4 Ofc 

Otf/k^TP-b 2 7 fcfcJ:^Tgj£3*i$4«<r)[!!l3l 
3 OO^fc LTIi. ££ffi^j£®flt®fcflL&itt 

[0021] ifcfc. *£83ife l ZW&i-z^mtz^u 

xmwtz. immt2 1 fc-frfcjaagsjufc— 
o#±vh2tixmim2otfmfs.2h.i, (mi <b) 

#85) . ifcfc. fi§K*2 0Omih^U-y7-2 9^>^ 
->^/P2<0lRf*{m2kfcK^iti, »3II12 0# 

[0022] ifcfc, -f y*—'**^2 i: 7?*-^*/P 
3fcj&*SV*7>:75>'S< ? 2f , 3 f fc*nvt;*5K<y hS^g 
3*v Bl (A) t;^2*i*J:3fc:. BriCT&AfcJ&t&o 

.o+2»'6 CHiSr^figfcfciayi 2 0 *<o+£g& 6 
l3(JB£fc#£J:3(3Kfm&*U *0*§3£jl2 0<0* 

/^7*v- b 2 7 &ift&&testf 3 0 1 4>£& 6 cort^ 

t> (H2 (A) . (B)#Sg) > 

[0023] ioi 3 ei/c. #?mmm 1 fc^rt-sui 

T, ffi&ll2 0<O#*tf>l&?&ttg*J3 0# % B3 (A) 
( B ) (3*3*U> ioC, &&HBgLT£tett4 0 
4. ^?SttS«3 0«*ykrrP-h2 7lcJ:-jTMfll 
j&»&8fc&h.Tl**fctf>. *<0&iSttg#3 Ofcjfc/kT 
TP- b 2 7 iZ® a ^om&^a^fcffl&SftS. 
BP"fc< 4v^T^-b2 7te3^fi£3Vho-;W- 

[0024] &i&#4 0\$ffl&M2 0OW&%m2 IS. 
l^/I^Tl^-h 2 7£g3£S;h.Sfc -e^tf/P 
^7-k-h2 7*»<>«ia{$^^g«c4 Ott*/W?V 

- h 2 7 1 i (ommt oiguasrgn?* 

ort$M®ic5S@(3£f3*U. BP"*. mH20fc«k 
oT^SIfmfe 1 tf>4>£& 6 lzm& £ *UtEH#Slg S 
rli&teft4 0tcJ:oTiI»rS*u *§3yi2 Oli*oSS 
j&^OfcioT^fiUiftlfc^^iiS. 
3SJI2 Ot^mSP 2 4 OSS J: 0 *5*l#g!l£S c fcli 

[ 0 0 2 5 ] Z<OJ: o fc. =*£|Qfe^®l2«^*S«3i 



(4) ^2001-191949 

6 

la. 21bfcJ:oT*£IS^l<9+^6li*<D8 
K®fcfcVvCggo#S»IgS c . S r «Cft6J^4 . § 
«&<9#S!l£S c . S r CO 3 t>jgB#mgS r|i 
&&tt£&3 0*«^fiUT^g«c4 o bttlZkxtm 

s r&v%m4 o<omxi&mvwifomm 

h27 x-fsm^mi2ixttffi.x'mw%wms t pre 
%?st-&*:tf>. 5y&*4oo{a^W)i§sfc**. bp 
io *£tsjt% l u#s«i&s c , s rmmm4 0IC 

[ 0 0 2 6 ] «a^2 0<Offi&$mi3 o«ma 
LT^«:4 0 i 1 OrtMfflfc« 

®^21^fc +^Sitftlfc^ 

1 toiaT'^*^L*v>. art;. m&mi2 

lOtt«J0M21a, 21btc:J:oT*2filJgftlO+ 
2£g? 6 £$BrMc^V->T«&<D#g!lgS e . Srtciftej 
9. $4>fc:^A^T^h2 7tCj:o-C+SS6$r«a)f 

*. 

[0027] *3t x fflk%m.2 1 li-eco«Kii5<03^|fcy 
30 [0 0 28] (mZOHJfecO^B) H4fcS^ 

Ltztox-h*)^ *<ofo<rmmm— uttcoj^jso^ 

t(5WT**. 3*^jfeO^©fctSl,«aiS«6 0tt. ft 
^6 4 0^ffim^figfcU^ia56 5 . L*m«6 6 
£&Wt& W ^HftO^/km^— h 6 7 SrfiiiTV^ 
4. ^^>co*;l<7-Wh6 7fcU^3ia56 

[ 0 0 2 9 ] BP^. *SUfeco^®fc:feyiTtt. H4 
( A ) lz& v»T¥liro*;l^ri^- h 6 7 1 (MSi094uk 

h 6 7 i: org-cia. H4 ( c ) ^^tihim 
cr>$m\,~m--<rmm.mti 2wwh*tih . n» 

3*^*^rw- h 6 7 fc^ttr<o*4^ri^- h 6 7 
<7)©T'«. @4 (O o*^&mrfflfc-K&f*ifc 
«S*C®-<0^&tt^W72*«lWft$iiJ. dcoid 
fc. m-<0^e^«7 2*i+S«3g» 1 OW*l6jfc 



#6 o fe+sfflift 1 izm.t&mo^yyxtffoi.'r 

[0030] tt:. ffl&mt6O0)ftffin64<r>?i&tZ 

B4 (b) , (o izifiZti&zo^ m-com. 
ismi74tfiimztii>. mz<om^mi7 mm- 

mt7 2££im# <®*ztiT\^\,y) iotiss io 
—<r%m i &mtt ia\zx hftmx-w&gm e o <?>nn 

& 6 4 tortStfgjWft* i i: «fc o . 1 <9ig 

'tiMumkti . ifc. mzo&i&ttgtt 7 4 o^jfi 

fWSm-<^7attS«7 2<0^fti o LitS^USk: 
*$ltftf> v 3f§SS64(e&i&fr£^LTt>3l5£m 

[0031] E&cofr/Ufy 

u-h6 7i&m Lxm—com&smt 72* 

[0032] <m=0£3fcOJBJg) S 5 

Meowmzfio. ^m^mux\t. ttsttmojtfftr 
ftizmi%mmv8:. ms <a)\ <b> iz^zti* 

[ 0 0 3 3 ] 2*fc. *§3£g&f8 012. gJliO^ilJ&JBfc: 
«k9-#JS$LTt>JI^U H5 <C) „ (D) 
*i* «fc 5 fc. «ll8iiS(i*JV^T^*c^SiJ$fU:^S0flc8 
1. 8 2. 8 3£*3h/f;hjaBU *SfiSJiJ|i)fc-b y h 
?-£|gU;:<eil&<9#g>Jfr8 1 , 82, 8 3il^mi 

#81. 8 2, 83 frt>&X±X X\ W&Utt8 40 
O^tfj&nrfligfcfc*. #ttfr81. 8 2. 83 
j&»4>*§3£gW* 8 0 £ffl*±T 9 . *SflTJg% 

ifi *) iz-^h^xmmt8 o imti z t mmt* 

*. frfcs 05 (D) fc^$*i*Jrdfc. BTOT^Efc) 
#8H*8 3 T*i3lgW*8 0 £I&att-S 

«3#. H5 (C) tc^$n*«t3t:, M&SJgtfcD# 
S0#81. 8 2^<^»88Q 9 i£J$ 



<5) ^2001-191949 

8 

x. *mmm<mmmmiz%i*&&]gfy(vffib 

mt. w&mtvwfay&zmiiteitxq&ftmgzm 
ttmm®£mzm*i. mmto%mtzn*0m&& 

[0035 ] *§3*&#1 0 0ttAttO««l 0 1-1 0 
8fcAttO«!«l 11-11 6fc#18?#fcffl*£jfo$ 
*U.Ifct;:J;D^£*U>. ^LT. mz««10 2. 
ffiHMKl 0 5. MEM&l 13Rl/mmtmi 1 4fc 

siufe*«*-c sj^g&i&ttstf 7 4 

[0036]m-««10K 3&*8t«106. 

«i i lai/s^tu i ecmmzimm&cr^y, 

«i i7*«-byh$ii&. ifc, w&mg.sc*ift& 
<om*xmtstimm. w*>. m-mu o 1 , m?ms. 
io6. nzmii iiRvm&mi 1 sortafe* 
^^MT^oT+^siiMs c (mmtzbhm-mm 

[0037] m-^H^g3SS a t^MST^-lfflS 1 1 

i <oftmiz{mthmzj%mttmg.s b ^{i^^tca 
fc. m-mmmms a<wmTmttimi 1 6<ort« 

^dSf^. ^HJiH^-SiMS c t t^^&tt^H 1 1 
93&Mryh$n*. 

[ 0 0 3 8 ] * tT » «f SffiJifij^qrt* A 

mmimzti*femmts*tz£'7x. *«<n?m. 

tt^«74. 117. 118. ii9m%m®th. 

m-wsLi o i\ mtmii o 6. »-«hki i 

1 1 7&?mt it. *e&zmtzir>xmmti o 

0 t *¥£&mmcr>ftMm t (^Sf^'&mimmu w& 
mti o o W2«it% (B^sitTw^v^) tcs^s 

fc*9 . -eoHTSfrfc: J:-?T*3»i^i!KS c 3&^ii*it s 

[ 0 0 3 9 ] $ +3^8^S c JrfflOm-^H^ 
g^Satzfirr^^tt^gfi^l 1 8*986*-$ 

1 k J: 0 . ^O^Sfrfci otH-mS!! S aa&* 

g^n, tttttttri o ooiiitt*«i^h^4. m~ 
^ffl^sum s b at^sH^ffi^siss c «c(aati5g» 

&i&t4£&l 1 9*9feJ&r&ikfc < kO-tOI^!^Stt 

^ii9*^u *com*z± vmww3i<?xg&> 



[004 o ] xmommztowi. mm 
mmti 1 8&vmmm&i 1 9<m®iz®m 

ami 1 1 8 mmm&mtt ink timix t 

i 1 9Rifli?jg?itefl^fli i TSrsv^iuzffirrs 

i o o 4 1 ] a*;. &~-frL>m®m&mBTmm# 
*. 

[0042] =sris, M-<rmfe(mmii>hmm<rmfoD 
nztix w^mt&rizimts . 

1 ) fi:£E3fc:i$vvC. «88&*}<9rtS!*;:JtXtt$;h.s 

2) fl^3fc*JV>T. 8ElJc^i^£Si®tf-£fctf> 

mitmizm&z-t&zkvx'Z *. 
iz#). w&mnm&tm±rri>. 

5 ) H**4fci&vC m&lX%feftk%&Z k 



(6) *tH2001-191949 

1 0 

[0043] 

mmvmtfrte % xismAvi$ttttz\m*mz 
imztih.zbiz. m&mmmmx'm&th 

ftMftcv&Emfrh^izzz, . bp^» % 
Mitiwmvmmtx o mip^m^tzm^ii 

io Ian *mfon-tom$(wmz& i *zmmi<?> 
ffi&Mvmmw&zm'tmim (ah) . m&M&g 

[02] 01 (A) OIIA-IIA^«Brffi0(A0) „ A 
0OB-**£»ffi0 (B0) Xi>h< 

.[H3 3»i6tto«B«rfftHl (A) <DIIA -IIA*c« 
W®0 (A0) % A0O&-B*«iBnE0 (B0) X~fo 

....... 

[04 3 *^BBom-*0Hife^®fci«|,4iS«3g!||9o 
*I3&ftoSfSfS£ltl0 ( AH) % +^«JSftCJRft(^« 
20 ^2r^t1fiEKffi0 (B0) , B0cOC-C*8KB0 (C 
0) Tfc*. 

[05] *5&ficomE.<7m$cr>B!giz&l 
*f3££fcfctt£^&flomiSiK?£K0 (A0. B 
0K «Sa5*}Sr«j£-f&^Sll*O«IBTO«0 (C 
0. D0) x-h&. 

[06] *^omH^Htfe^®fcffi|» ^^ffiatiHjo 
«&Rfcfclt£fiMiJim0T&*. 

[07] m&*g&m><o®im (A0> v rv#£. 
^zm^mnzsm LtzVMzm-tftim (B0 % c 
30 m)x-*>t. 

sc +3^sas 

Sr 
1 

20 

21 s^mr 

21a «iH0OM 
21b «it«J0M 

27 x/urru-h («s> 
40 30 

40 



74 
117 
118 

119 ^B^SttSW 



♦NOTICES*. 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3 .In the drawings, any weirds are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the perspective diagram (A view) and the important section perspective diagram (B view) of a reinforcement 
implement showing the anchoring status of the reinforcement implement of the hollow structure concerning the gestalt of 
operation of the first of this invention. 

fDrawing 2] IIA of drawing 1 (A) They are -IIA view cross section (A view) and the B-B view cross section (B view) of A view 
•[Drawing!] They are the I1A-IIA view cross section (A view) of the drawing 1 showing the status after a foaming (A) and the 
B-B view cross section (B view) of A view. 

drawing A] They are the important section perspective diagram (A view) of the reinforcement implement of the hollow structure 
concerning the gestalt of operation of the second of this invention, drawing of longitudinal section (B view) showing the status 
that it attached in the hollow structure, and the C-C view cross section (C view) of B view. 

[Drawing_51 They are the cross-section configuration view (A view, B view) of a reinforcement member in the reinforcement 
implement of the hollow structure concerning the gestalt of operation of the third of this invention, and the cross-section 
configuration view (C view, D view) of the part segmenter which constitutes a reinforcement member. 

[Drawing 6] It is a cross-section configuration view in the reinforcement implement of the hollow structure concerning the eestalt 
of operation of the fourth of this invention. 

[Drawing 71 They are the perspective diagram (A view) of the conventional hollow structure, and a perspective diagram (B view 

C view) showing the status that the hollow structure was" equipped with the reinforcement implement 

[Description of Notations] 

Sc Central split room 

Sr Periphery split room 

1 Hollow Structure 

20 Reinforcement Implement 

21 Reinforcement Member 

21a Horizontal bridgewall > 

21b Vertical bridgewall 

27 Electrode-Holder Plate (Horizontal Wall) 

30 Foaming Nature Base Material 

40 Foam 

74 High Scale-Factor Foaming Nature Base Material 

1 1 7 Damping Foaming Nature Base Material 

1 1 8 High Rigidity Foaming Nature Base Material 

1 1 9 Exoergic Foaming Nature Base Material 



[Translation done.] 
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* NOTICES * 

JS 

Japan Patent Office is not responsible for any * 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated ■ 
3 .In the drawings, any words are not translated 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention. belongs] this invention relates to Jhe jeinfonymftnl implement of the hollow structure with 
which it is arranged in the centrum of the hollow stnictaes,. such as a frame of a vehicle, artf a pillar j and the'hoilow structure is 
reinforced. 
[0002] 

Pescription of the trior. Art] In recent years, as for the body of a vehicle etc., the thinning of a griddle is progressing for 
lightweight-izing. However, since an intensity falls by the thinning of a griddle, the method of raising (inferring to the drawing 7 
(C)) and an intensity partially is suitably used by filling up the rigid higji foam 1 23 with the hollow structures 120 (referring to 
drawing 7 (A)), such as a frame of a vehicle, and, jyiiUai: into the centrum of the site for which an intensity is needed, or welding 
on both sides of referring to [ (referring to the drawing 7 (B)) ] or the back up plate 124 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is difficult to position a foam 1 23 in the position of choice by the 
technique of filling up a centrum with the rigid high foam 1 23, and the reinforcement luminous efficacy of the hollow structure 
1 20 is low. Moreover, by the technique of welding on both sides of a back up plate 1 24, a lengthwise intensity becomes lew to a 
crosswise intensity, and the reinforcement luminous efficacy of the hollow structure 120 is low too. 

[0004] this invention is made in view of the above-mentioned trouble, and aims at offer of a reinforcement implement which can 

reinforce the hollow structure more efficiently than the former. 

[0005] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by invention of each claim. According to 
invention of a claim 1 , the centrum of the hollow structure is divided into two or more split rooms in the cross section with the 
bridgewall of a reinforcement member. Furthermore, at least one split room is intercepted by a foaming nature base material 
foaming and becoming a foam among two or more split rooms. For this reason, the hollow structure is reinforced almost equally 
with two or more split rooms and work of a foam by the cross direction and lengthwise. Moreover, a positioning of a foam also 
becomes easy in order to foam to a foaming nature base material in the split interior of a room. That is, the hollow structure is 
efficiently reinforced by a split room and the foam from the inside. 

[0006] According to invention of a claim 2, in order to combine the internal surface and reinforcement member of the hollow 
structure by foaming and becoming a foam, backlash does not generate a foaming nature base material between the hollow 
structure and a reinforcement member. 

[0007] According to invention of a claim 3, at least one foaming nature base material is a modality different Iran other foaming 
nature base materials among the foaming nature base materials for intercepting two or more split rooms. For this reason, for 
example, it is enabled not only reinforcement of the hollow structure but to aim at enhancement in vibration resistance, and 
enhancement in noise insulation nature. 

[0008] Since according to invention of a claim 4 the centrum of the hollow structure is divided into two or more split rooms in the 
cross section with the bridgewall of a reinforcement member and a centrum is further divided into two or more split rooms in the 
longitudinal section with a horizontal wall, the hollow structure can.be reinforced with a sufficient balance a longitudinal direction 
and crosswise. 

[0009] According to invention of a claim 5, since a reinforcement member is constituted by the split field divided into the 
plurality in the cross section, when the cross-section configuration of the reinforcement member is complicated, a manufacture 
becomes easy rather than it really fabricates a reinforcement member. Furthermore, when the hollow structure curves to a 
longitudinal direction, it doubles with the deflection of the hollow structure, and a reinforcement member can be fabricated 
[001 0] According to invention of a claim 6, since the configuration of the cross section is abbreviation grid type, a reinforcement 
member does not start the cross-section configuration of the hollow structure, but can be reinforced with a sufficient balance. 
[001 1] According to invention of a claim 7, the centrum of the hollow structure is divided into two or more split rooms in the 
cross section with the bridgewall of a reinforcement member. Furthermore, at least one split room is intercepted by a fo aming 
nature base material's foaming and becoming a foam among two or more split rooms. For this reason, the hollow structure is 
efficiently reinforced by work of two or more split rooms and a foaming nature base material from the inside. 
[0012] 
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[Embodiments of the Invention] (Gestalt of the first operation) Based on drawing 1 - view 3 , the reinforcement implement of the 
hollow structure concerning the gestalt of operation of the first of this invention is ex^lluned hereafter. The reinforcement 
implement of the hollow structure concerning the gestalt of this operation is related with the reinforcement implement of the 
hollow structures, such as a pillar of the vehicle body, a locker panel, and a roof side panel. The perspective diagram and the 
*awin£l(B) which express the status that drawing j (A) attached the reinforcement implement in the hollow structure here arc 
• the IIA-IIA view cross section of drawing 1 (A) and the drawing^ (B) of the important section perspective diagram of the 
reinforcement implement and the drawing 2 (A) ] B-B view cross sections of drawing 2 (A). Moreover, the IIA-IIA view cross 
section of the drawing 1 (A) after a foaming nature base material foams to drawing 3 (A), and the drawing_3 (B) are B-B view • 
cross sections of drawing 3 (A). . 

[0013] As the hollow structure 1 is shown in drawing 1 (A), it consists of cross-section abbreviation trapezoid-like the inner 
panel 2 and the outer panel 3, and the cross-section abbreviation hexagonal-method-like centrum 6 is foimed by carrying out the 
spot welding of the inner panel 2 and the outer panel 3 by the mutual flanges 2f and 3f. Moreover, in the centrum 6 of the hollow 
structure 1, the reinforcement implement 20 with which the hollow structure 1 is reinforced in a predetermined position is 
attached 

[0014] The reinforcement implement 20 is equipped with the reinforcement member 21 of the predetermined length dimension 
which reinforces the hollow structure 1 from the inside in order to prevent deformation of the hollow structure 1. The 
reinforcement member 2 1 is fabricated by putting together horizontal bridgewall 21 a of a couple and vertical bridgewall 21b of a 
couple which are prolonged in the longitudinal direction of the hollow structure 1 in the shape of a grid, as shown in drawing 1 
(B). Thus, since horizontal bridgewall 21a and vertical bridgewall 21b are together put in the shape of a grid, a square^^ 
section 24 is formed in the center of the reinforcement member 21 at a longitudinal direction, and four U character Mizobe 25 and 
four L character Mizobe 26 are formed in the periphery of the square case section 24. 

[00 1 5] And when the reinforcement member 2 1 is contained by the hollow structure 1 , as shown in drawing 1 (A) eight 
periphery split room Sr by U characters Mizobe 25 or L characters Mizobe 26 of central split room Sc by the square case section 
24 of the reinforcement member 21 find the reinforcement member 2 1 is fonned in the interior of the hollow structure 1 That is, 
the centrum 6 of the hollow structure 1 is divided into eight periphery split room Sr formed in the surroundings of central split 
room Sc prolonged in a longitudinal direction by the reinforcement member 2 1 , and its central split room Sc. 
[001 6] The electrode-holder plate 27 of the couple which crosses U character Mizobe 25 or L characters Mizobe 26 around the 
square case section 24 of the reinforcement member 2 1 in a longitudinal direction predetermined position is being fixed in the 
shape of a flange. And the foaming nature base material 30 which carries out a postscript to each concavity formed by those 
electrode-holder plates 27, U character Mizobe 25, or L character Mizobe 26 is set The electrode-holder plate 27 is a member 
which regulates the foaming orientation, as the foaming nature base material 30 carries out foaming intumescence in the 
transection orientation of the hollow structure 1, and it is equipped with the engagement member (not shown) which fixes the 
foaming nature base material 30 to the predetermined position. 

[001 7] It is fabricated by the configuration where the appearance of the electrode-holder plate 27 is almost equal to the 
cross-section configuration of the centrum 6 of the hollow structure 1, and the dimension is set as the dimension which a proper 
opening (opening which is the grade which can pass coating) produces between the inner circle wall sides of a centrum 6 (refer to 
drawing 2 (A) and (B)). 

[0018] the soffit section of the reinforcement member 21 - longitudinal direction both sides - the reinforcement member 21 - 
anchoring of the inner panel 2 - a hole -- the stop clip 29 for fixing to 2k is formed the inferior surface of tongue of 29d of the 
plinth section connected to vertical bridgewall 21b of the reinforcement member 21 as the stop clip 29 was shown in drawing 2 
(A), and 29d of its plinth section +*** - projecting - anchoring of the inner panel 2 - a hole ~ the shape of a clinch firan the * 
point both sides of leg 29a prolonged in the orientation of a core of 2k, and its leg 29a ~ extending - attaching - a hole — the 
piece of an elastic stop which engages here - anchoring of the inner panel 2 a hole the position of the stop clip 29 of 2k and 
the reinforcement member 21 is set as the position where the square case section 24 of the reinforcement member 21 serves as 
this core mostly with the centrum 6 of the hollow structure 1 In addition, although the example which formed the stop clip 29 in 
the longitudinal direction both sides of the reinforcement member 21 was shown in drawing 2 (A), in consideration of the support 
balance of the reinforcement member 2 1 , you may form in a position suitably the middle. 

[00 1 91 Generally the reinforcement member 2 1 , the electrode-holder plate 27, the stop clip 29, etc. are really fabricated by 
;uiiection m^i^orrfesiii. fa addition, the split field divided into the plurality in the cross section may constitute the 
reinforcement member 21 . Here,, as materials, such as the reinforcemejit member 2 L the Wd^jttthetic. xesin which has thermal 
resistance, and the hard synthetic resin in which stren^eriing fiber was mixed dgsirebty are used suitably, As hard^nthetic 
resin, a polyahute^^ terephthalate (PET), a pplybutvle^e.tfirephthfJate^ (PBT), ejx»cy 

(EP), an unsaturatedpplxester resin t etc. are used, for example^ Moreover, as strengthening fiber, a glass fiber^a catrbon fiber, 
Kevlar fiber, etc. are used, for ex wnple. Furihermore, tHe mixing rate of the strengthening liber to hard synthetic resin is set up .to 
30 - 40% of the weight That is, the electrode-holder plate 27 of the reinforcement member 21 is equivalent to the horizontal wall 
of this invention. 

[0020] The foaming nature base material 30 is a member which intercepts eight periphery split room Sr by foaming and ' 
becoming a foam 40, and is fabricated by the configuration which can fit into each concavity formed with U characters Mizobe 25 
or L characters Mizobe 26 of the reinforcement member 2 1 , and the electrode-holder plate 27 of a couple. Moreover, the 
synthetic resin which has an adhesive property to a metal side or a synthetic-resin side as a material of the foaming nature base 
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matenal 30 is made into a pnncipal component, and the fibrous material for strengthening like a foaming agent and a glass fiber 
etc. is mixed by this, it foams to ,t w th the heat at the time of being the baking fimsh cfthe venicle3(fo«campLf 

J0021]Nex^ the ^procedure of reinforcing the hollow structure 1 is explained. Fin* each foaming nature base material 30 is set to 
the concavity between the electrode-holder plates 27 ofthe couple fabricated by m^ . 
reinforcement unplement 20 is constituted (refer to drawing 1 (B» next, the stop clip 29 of the reiirforce^en 

p'os!^ 

[0022] Next, as the spot gelding of the inner panel 2 and the outer panel 3 is carried out in the mutual flanges 2f and 3f and thev 
are sho^ mdrawma l (A), Ae cross-section abbreviation hexagonal-method-like hollow structure 1 is formed. b^ttiL stotos,^ 
is attached in the cenUum 6 of the hollow structure 1 so that the reinforcement unplement 20 may serve as tois^n^suy^to 
the centrum 6 in a Predetermined position, and the opening which is the grade which can pass coating is formed betw^entte 
electrcde-hoWe^ 

JO023] Thus molding of the body of toe vehicle which has the hollow structure 1 carries out baking finish of the body And bv the 
heat tracing in the case of the baking finish, as shown in drawing 3 (A) and (B), each foaming nature base mrtenaTSo ofmV* 
reinforcement^lement 20 cames out foaming ^tumescence, and serves as a foam 40. Since the foaming nature base material 
30 is puiched from both sides with the e ectrode-holder plate 27. a foaming of the orientation where thefolLing r*Z S*T 
matenal 30 meets the electrode-holder plate 27 is promoted effectively. Namely, for a certain reason, the cZL efficient of a 
foam can also control the work to which the electrode-holder plate 27 controls the foaming orientation. ^ ° fa 

[0024] While a foam 40 is pasted up on the reinforcement member 21 and the electrode-holder plate 27 of the reinforcement 
unplement 20. the foam 40 exuded from the electrode-holder plate 27 takes up the opening beEveen to ^l^tSTlate 
27 and the inner circle wall side of the hoUow structure 1 , and pastes it up on the inner circle wall side firmry/rSat ^witotoe 
reinforcernenl .implement 20, periphery split room Sr formed in the centrum 6 of the hollow structure 1 is mtercTted bTtoe ^Ln 
40 and the remforcement implement 20 is combined with the hollow structure 1 by the foam 40. In addjtion^nf 40^ n7 
enter into central split room Sc by work of the square case section 24 of the reinforcement implement 20 
[0025] Thus according to the reinforcement implement 20 of the hollow structure 1 concerning the gestalt of this operation the 

and 21b of toe reinforc^ent memb^ 21 . Furthermore, periphery split room Sr is intercepted by the foaming nature b^SS 
30 foaming and becoming a foam 40 among two or more split rooms Sc and Sr. For this reason, the holloTsWcture 1 is 
reinforced almost equauy withtwoor more split rcwmsSc and Sr and work of a foam 40 by toe cross di^ . 
Moreover, m order to foam to toe foammg nature base material 30 within periphery split room Sr in the status that hwT 
renamed from both sides on toe electrode-holder plate 27, a positioning of a foam 40 also becomes easy. That is, toe hollow 
. structure 1 is efficiently reinforced by toe split rooms Sc and Sr and the foam 40 from toe inside 
[0026] Moreover, in order to combine an internal surface, the reinforcement member 21, etc. of the hollow structure 1 by foaming 
and becoming a foam 40 backlash does not generate toe foaming nature base material 30 of toe reinforcement inmlement 20 
between the hollow structure 1 and the remforcement member 2 1 . Moreover, since the centrum 6 of the hollow^cture 1 is 
divided into two or more spirt rooms Sc and Sr in toe cross section with toe bridgewalls 21 a and 21b of the reinforcement 
member 21 and a centrum 6 is further divided into two or more split rooms in toe longitudinal section with the electrode-holder 
plate 27, toe hollow structure 1 can be reinforced with a sufficient balance a longitodinal direction and crosswise. 
[0027] Moreover, since toe configuration of the cross section is abbreviation grid type, the reinforcement member 21 does not 
start toe cross-section configuration of toe hollow structure 1 . but can be reinforced with a sufficient balance. Moreover rince toe 
reinforcement member 21 is a product made from a resin, compared with back up plates, such as a griddle, it is light and does not 
become the increase m a weight so much. In addition, although the gestalt of this operation explained the reinforcement 
implement m the cross-section abbreviation hexagonal-method-like hollow structure 1, toe cross-section configurations of toe 
method. " abbreviatlon s q u «e. « pentagon, an ellipse form, etc. in addition to an abbreviation hexagonal 

[0028] (Gestalt ^of th< : second operation) Based on drawing 4 , toe reinforcement implement of toe hollow structure c<*ceining toe 
gestalt of operaUon of toe second of this invention is explained hereafter. The reinforcement implement of toe hollow structore 
concerning the gestalt of this operation changes arrangement of the foaming nature base material in toe gestalt of the first 
operation, and other structores are the same as that of the case of the gestalt of the first operation. The reinforcement member 60 
concerning toe gestalt of this i operation equips the periphery predetermined position of a square case section 64 with three parallel 
electrode-holder plates 67 which cross U character Mizobe 65 or L characters Mizobe 66. And toe first foaming nature baie 
matenal 72 is contained by toe concavity beforehand decided among two or more concavities formed by tocTelectrode-holder 
plates 67, U character Mizobe 65, or L character Mizobe 66. uuiuer 
[0029] That is, in the gestalt of this operation, the first foarning nature base material 72 is contained in drawing 4 <A) bv the 
position of a concavity shown in drawing (C) between the front electrode-holder plate 67 and toe central electrode-holder plate 
67 Moreover, between toe cenfral electrode-holder plate 67 and the back electrode-holder plate 67, the first foaming nature base 
matenal 72 is contained by toe hoop direction by lot gap from the status of drawing 4 (C). Thus, since toeSfoamtoT 
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nature base material 72 is distributed by the longitudinal direction of the hollow structure 1, the balance at the time of fixing the 
reinforcement member 60 to the hollow structure 1 by the foam which is not illustrated improves. The same material as the 
foaming nature base material 30 used with the gestalt of the first Operation as a material of the first foaming nature base material 
72 here is used. 

[0030] Moreover, inside the square case section 64 of the reinforcement member 60, as shown in drawing 4 (B) and (C) the 
second foaming nature base material 74 is contained, the foam (not shown) according [ the second foaming nature base material 
74 is a foaming nature base material to which it foams for a high scale factor rather than the first foaming nature base material 72 
and / the foam (not shown) ] to the first foaming nature base material 72 - markedly - alike specific gravity - small further* 
- an intensity - the parvus However,/the noise insulation effect of the hollow structure 1 improves by taking up the interior of the 
square case section 64 of the reinforcement member 60 with the foam by the second foaming nature base material 74 moreover • 
even if specific gravity is markedly alike and fills up a square case section 64 with a foam rather than the foam of the first foaming 
nature base material 72 for a parvus reason, a weight does not increase the foam of the second foaming nature base material 74so 
much ■ * 

[003 1 ] In addition, although the gestalt of this operation showed the example which makes the longitudinal direction of the hollow 
structure 1 distribute the first foaming nature base material 72 using three electrode-holder plates 67, it is possible also by the * 
technique of distributing the first foaming nature base material 72 where a electrode-holder plate is detached to a longitudinal 
direction for each class using two or more sets of electrode?holder plates. 

[0032] (Gestalt of the third operation) Based on drawing 5 , the reinforcement implement of the hollow structure concerning the 
gestalt of operation of the third of this invention is explained hereafter. With the gestalt of this operation, a cross-section 
configuration right-angled to the longitudinal direction of a reinforcement member is changed into simple grid type as shown in 
drawing 5 (A) and (B), and other structures are the same as that of the reinforcement implement of the hollow structure 
concerning the gestalt of the first operation. Thus/since the cross-section configuration of the reinforcement member 80 becomes 
simple grid type, lightweight-izing and the cost reduction of the reinforcement member 80 can be planned 
[0033] Moreover, as you may really fabricate with injection molding of a resin and it is shown in drawing 5 (C) and (D) in case 
the reinforcement member 80 fabricates the split fields 81, 82, and 83 divided into the plurality in the cro^ section, respectively 
and sets them to the hollow structure, it may assemble those split fields 81 , 82, and 83 by adhesives, welding, etc Furthermore 
the cross-section configuration of the reinforcement member 80 is complicated, and even when injection molding is impossible, a 
manufacture of the reinforcement member 80 is attained by assembling from the split fields 81, 82, and 83. Moreover, when the 
hollow structure curves to a longitudinal direction by assembling the reinforcement member 80 from the split fields 81, 82 and 
83, it is enabled.to double with the deflection of the hollow structure and to fabricate the reinforcement member 80 In addition/as 
shown in drawing 5 (D), as shown in drawing 5 (C), it is desirable { the way which forms the reinforcement member 80 
combining the two split fields 83 of a cross-section T typeface ] on stock control rather than it forms the reinforcement member 
80 from the split fields 81 and 82 of a different configuration. 

[0034] (Gestalt of the fourth operation) Based on drawing_6 , the reinforcement implement of the hollow structure concerning the 
gestalt of operation of the fourth of this invention is explained hereafter. The reinforcement implement of the hollow structure 
concerning the gestalt of this operation increases the number of the periphery split rooms which are made to increase the number 
of the grids of a reinforcement member, and surround a central split room, arid enables it to contain various foaming nature base 
materials in a periphery split room. 

[0035] The reinforcement member 100 is fabricated by putting the horizontal plates 101-108 of eight sheets and **** 1 11-1 16 
of six sheets together in the shape of a grid, the [ and ] - the [ the 2 horizontal plate 102 and ] - the [ the 5 horizontal plate 105 
third **** 1 1 3, and ] - the sheet metal of the high scale-factor foaming nature base material 74 to which h foams for the high 
scale factor used for central split room Sc formed by 4 * * ** 1 1 4 with the gestalt of the second operation is set 
[0036] the first - the [ the horizontal plate 101 and ] - the [ the 6 horizontal plate 106, firet **** 1 1 1, and ] - the damping 
foaming nature base material 117 from which the high (it has elasticity comparatively) foam of damping nature is obtained is set 
to the outside of 6 **** 1 1 6 moreover, the split room which surrounds centra] split room Sc. by predetermined thickness, i.e. the 
first, -- the { the horizontal plate 101 and ] - the [ the 6 horizontal plate 106, second 1 12, and ] - the high rigidity foaming 
nature base material 1 1 8 from which the foam of high rigidity is obtained is set to the first-periphery split room Sa which is a split 
room which exists inside 5**** 115, and is situated in the outside of central split room Sc 

[0037] The exoergic foaming nature base material 1 1 9 which generates heat violently at the time of a foaming is set to the 
second-periphery split room Sb located inside first 1 1 1 on the outside of the first-periphery split room Sa. Moreover the 
exoergic foaming nature base material 1 1 9 is set also to third-periphery split room Sc located inside sixth 1 16 on the* 
outside of the first-periphery split room Sa. 

[0038] And each foaming nature base material 74,1 17,1 1 8,1 1 9 carries out foaming intumescence by the heat tracing at the time 
of baking finish of the body of the vehicle which has the hollow structure being carried out namely, the first ~ the [ the horizontal 
plate 1 01 and ].- the [ the 6 horizontal plate .1 06, first **** 1 1 1 , and ] - a foaming of the damping foaming nature base material 
1 17 located in the outside of 6 **** 1 16 should close the split room between the reinforcement member 100 and the internal 
surface of the hollow structure by the foam - while the reinforcement member 100 pastes the hollow structure (not shown), 
vibration applied to the hollow structure by the foam can be absorbed to some extent Moreover, when the high scale-factor* 
foaming nature base material 74 located in central split roomSc foams, central split room Sc is closed by the foam, and the noise 
insulation effect of the hollow structure can be raised, without being accompanied so much by rise df a weight 



[0039] F"rth™e, when the high rigidity foaming nature base material 1 1 8 located in the first-periphery split lo™ *. 
surrounding central spirt roam Sc foams the first-periphery split room Sa is closed by the foam, 2dCtf& STe 
emforcementrnernber 1 00 irnproves^ Moreover. when the exoergic foaming nature base maS^l iSedrn^ 
second -periphery split room Sb and third-periDherv snlit room fnomc ♦kT^^ • * • u^ocawomme 
heat, and even if the heating temperature b the cS of KjXjES^ ?T * • ^ *"* 1 1 9 generates 

[^0] to «d*tioii,ta foe gestaH of tHs operation J •• a • 

™lerialll7onfoeouto<leoffteWghrigWo^™^ 

1 19 was show^you meyreplece ^riS^^r^'^S^^"'^ 
materia! 1 1 7. Moreover, il is also possible tt urmee aSaleTthVli A SJ J • ?T°* SMm ™ 8 nMure 1 " se 
fo^otag bese roeteml 1 19, P „d foe 4^ l^X^^^^^^T^^'"^" 

[0042] In addition, it is invention grasped according to the gestalt of the fourth operation from the Restart of the tW ™ 

and invention which is not indicated by the claim is added to below. ^ gestaJt of toe first operation, 

1) Foam to tJie foaming nature base material contained inside a reinfnrremAn, ^.^k-, a. u'-l • * • 

Um the foamng MW re base materiel for ca^M^^^S^S S£S,'ii? 'r^?!? * cUm * «*" ■ 

the hollow structure can be raised, without being accompanied so much by weight rise. insulation effect of 

r^allTfo^ 

3) In a claim 3, at least one foaming nature base material has the high rigidity of the foam obtained rather th™ „th~ r • 

4) In a claim 3, at least one foaming nature base material has the large springiness of the foam obtained rather *h„„ V 
nature base materials among the foaming nature base materials for .WriS!™ ~T *»n»l rather than other foaming 
applied to the hollow structure is ab3fableTsZe SeS ^ercepting two or more split rooms. For this reason, vibration 

5) In the claim 4 it has the foaming nature base material which intercepts at least one split room among two or more snlit room, 
by foiling and becoming a foam. For this reason, me hollow structure can be reinforced with a suffic^XllSTlonl^ 
direction and crosswise by the reinforcement member and the foam "<u«u»jc a longmwinal 



[0043] 



[Effect of the Wtion] Accoiiding to this invention, the hollow structure is reinforced almost equally with two or more snlit • 
rooms and work of a foam by the cross direction and lengthwise. Furthermore, a positioning of a foam also r^Se^tf order 



(Translation done.] 
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